TO Jj) 



Europaisches Palenlamt 
European Patent Office 
Office eoropeen des brevets 



(12) 



(43) Dale ol publication: 

12.05.1999 Bulletin 1999/19 

(21) Application number. 98308913.7 

(22) Dale ot fifing: 30.10.1998 



Illllllllill 

(ID EP 0 915 264 A2 

EUROPEAN PATENT APPLICATION 

(51) mi Ci* F16D 3/84, F16J 3/04 



(84) Designated Contracting Slates: 

AT BE CH CY DE OK ES Fl FR GB GR IE IT U LU 
MC NL PT SE 

Designated Extension Slates: 
AL LT LV MK RO SI 

(30) Priority: 04.11.1997 GB 9723301 

(71) Applicant: DRAFTEX INDUSTRIES LIMITED 
Edinburgh EH2 3AP, Scotland (GB) 

(54) Protective bellows 

(57) A protective bellows has a large-diameter end 
with a fixing collar (26) lor seafmgly embracing the ex- 
ternal tri-tobed surface of Ihe housing ol an articulation 
joint tor a motor vehicle uansmission. The fixing collar 
(25) comprises a cylindrical surface (30) made up of sur- 
face portions (30A.30B,30C) 1or engaging the three 
lobes of the housing, and three equi-angularty spaced 
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inwardly curved integral wall portions (32A.32B.32C) 
which are shaped to engage the spaces or grooves be- 
tween the three lobes on ihe housing. Each of these wall 
portions (32A.32B.32C) is spaced Irom the cylindrical 
surface (32) and supported by a plurality of flexible and 
resflienl rbs (34). The arrangement is such that the grip- 
ping force ot the fixing collar (28) on the tri-tobed hous- 
ing is substantially constant around its periphery. 
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Description 

10001) The invention relates to a protective bellows 
having a fixing collar tor attaching the bellows to and 
around an outside peripheral non-circular surface of a 
housing, the Toeing collar comprising resilient material 
defining at least one curved part of a peripheral inside 
surface and at least one flexible wall portion mounted 
on the resaient material and directed peripherally in- 
wardly therelrom to define a surface portion matching 
and for engaging part of the outside surface of the hous- 
ing. The invention also relates to a protective bellows 
tor attachment to an externally tri-tobed housing of an 
articulation joint for the transmission of a motor vehicle, 
in which the bellows has an integral fixing collar which 
is made of resilient material defining three mutually sep- 
arated part-cylindrical surfaces lying in a common cylin- 
drical plane and matching the external surfaces of the 
lobes of the housing, the pan-cyfindrical surfaces being 
.interconnected by three angularly spaced inwardly di- 
rected projecting surfaces shaped so as to match the 
external surface portions on the housing between the 
lobes thereof. 

[0002] Such a bellows is shown in G B-A-2 0421 02. In 
this bellows, the feeing collar has a peripherally extend- 
ing circular wall from spaced-apart inward portions of 
which extend solidly moulded portions which match 
pans of he outside surface of a universal joint housing 
between lobes thereof. Such solidly moulded portions 
are relatively massive, may not be easy to produce, and 
may cause variation ot the gripping force of the collar 
around the circumference thereot. The invention is con- 
cerned with this problem. 

[0003] According to the invention, the bellows as first 
set forth above is characterised in that the tlextole wall 
portion is resiBenuy supported by a plurality of peripher- 
ally spaced support means arranged externally ot the 
flexible wall portion. 

[0004] Also according to the invention, the bellows as 
secondly set forth above is characterised in that each 
projecting surface is formed by a wall portion integral 
with the part-cylindrical surfaces, and a plurality of pe- 
ripherally spaced supports connected to and mounted 
on the outside ot the projecting surfaces for resifienlly 
supporting them, whereby the material of the fixing col- 
lar sealmgry grips the outside surface of the housing with 
a substantially constant force around its periphery. 
[0005] Protective bellows embodying the invention 
will now be described, by way of example only, with ref- 
erence to the accompanying diagrammatic drawings in 
which: 

Figure 1 is a perspective view of part of a transmis- 
sion joint of a vehicle; 

Figure 2 is a perspective view of one of the protec- 
tive bellows, fortitting onto the joint of Figure 1; and 



Figure 3 corresponds to Figure 2 but shows a mod- 
ified form of the bellows of that Figure. 

[0006] Figure 1 shows part of an articulated joint for 
5 the transmission of a vehicle, particularly for front wheel 
drive transmission. The joint comprises a housing 5. 
preferably made of steel, of tri-Jobed construction. Its ex- 
ternal surface is provided with grooves SJ and 8 be- 
tween lobes 9,10 and 11 with corresponding grooves 
io 12.14 and 16 on its interna) surface. The lobes 9,10 and 
11 are formed by respective parts of the same cylindrical 
surface. The grooves 12.14 and 16 locate the bafls or 
rollers (not shown) of the joint which allow the necessary 
articulating movement between the two parts of the ve- 
iS hicle transmission which are to be interconnected by the 
joint. As shown, the housing 5 is connected to a spDned 
shaft 16 forming one of the parts of the transmission. 
The other part (not shown) comprises a shaft which is. 
n use. drivingry connected to the balls or rollers of the 
20 joint via the opening 20 ot the housing 5. 

[0007] In order to protect the mechanism of the joint 
from contamination and dust and to retain the necessary 
lubricant within the housing 5, a flexible bellows is at- 
tached to the housing 5 so as to close the opening 20. 
25 [0008] One form of the protective beDows is shown at 
22 in Figure 2. Preferably it is produced from thermo- 
plastics material by blow-moulding. It comprises bellows 
turns 24 integrally extenolng with successively increas- 
ing diameters from a small diameter fixing collar 26 to a 
so large diameter fixing collar 28. In use, the fixing collar 
26 elaslicalry and seafmgly grips around the drive shall 
(not shown) of the transmission which is connected to 
the balls or rollers within the housing 5 (Figure 1). and 
the large diameter collar 28 similarly grips the housing 
35 5 in the manner to be explained. 

[0009] The fixing collar 28 has an internal surface 
matched to shape the external surface of the housing 5. 
Thus, it comprises portions 30A.30B and 30C which 
form part ot the inner cylindrical surface of a rim 30 and 
40 which are interconnected by inwardly curved thin, inte- 
gral wan portions 32A.32B and 32C. The interrupted cy- 
lindrical wan portions 30A.30B and 30C are sized and 
shaped and mutually spaced to match the sizes, shapes 
and positions of the part-cylindrical surface portions 
45 9,10 and 11 of Figure 1. Similarly, the inwardly curved 
walls 32A.32B and 32C of the fixing collar are sized, 
shaped and mutually spaced so as to present inwardly 
facing surfaces matching the surfaces of the grooves 
6,7 and 8 of the housing 5. 
so [0010] The inwardly curved walls 32A.32B and 32C 
are supported from the inner cylindrical surface of the 
rim 30 by means of integral connecting rfos 34 which 
extend in radial or chordal directions. 
[0011] In use, the bellows 22, with its small diameter 
55 collar 26 fitted over the drive shall (not shown), is fitted 
onto the housing 5 (Figure 1) so that the large diameter 
collar 28 externally and seafingly grips the external sur- 
face of the housing, with the part cylindrical portions 
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30 A, SOB and 30C engaging the part-cylindrical surface 
poribns 9,10 and Vi and with the inwardly curved walls 
32A323 and 22C engaging the grooves 6.7 and 8. 
[0012] The fining process may be completed by 
means erf an encircling band which is tightened around $ 
the external surface ot the rim 30. 
[0013] The ribs 34 are shaped, positioned and spaced 
apart so that the gripping pressure applied by the fixing 
collar 22 to the external surface ol the housing 5 is sub- 
stantially constant around the whole circumference. *o 
Preferably, there are at least three rtos 34 for each in- 
wardly curved waD portion 32A.32B.32C. The inwardly 
curved wall portions 32A.32B and 32C and the rtos 34 
preferably have a thickness between a minimum value 
of about l mm and a maximum value of about 4 mm, is 
[0014] The form ot the collar 28 is relatively simple to 
realise using blow-moulding (injection) techniques. In 
aeJdit'on, the arrangement of the inwardly curved wans 
32A,32B,32C with the supporting rtos 34 is advanta- 
geous as compared with arrangements which use sol- so 
idly moulded similarly-shaped portions instead. The lat- 
ter arrangements are relatively massive. Furthermore, 
they are difficult to produce by moulding: difficulties of 
removal from the mould occur. Furthermore, such ar- 
rangements cause there to be a significant variation in & 
the gripping force applied around the circumference ot 
the fixing collar. 

[0015] In the mocJificalion shown in Figure 3. in which 
hems corresponding to those in Figure 2 are similarty 
referenced, the continuous circular rim 30 of Figure 2 is 
not present in the regions of the mwarcfly curved integral 
waD portions 32A.32B and 32C. Instead, the rtos 34 in 
Figure 3 are extended to have outer extremities 34A ly- 
ing in the same circumferential plane as the outer sur- 
faces of the interrupted cylindrical wall portions 30A,30B ss 
and 30C. The rtos 34 are strengthened by circumf eren- 
tiaily directed rtos 35 in order to ensure that the fixing 
collar 26 seals effectively to the external surface of the 
housing 5. As before, the rtos 34,35 can be arranged so 
trial the gripping pressure applied by the fixing collar 28 *o 
to the external surface of the Housing 5 is substantially 
constant around the whole circumlerence. 
[0016] The arrangements described and illustrated 
are also advantageous in that they enable the bellows 
to be easily and simply fitted onto a tri-Jobed housing *s 
such as shown in Figure l . It is therefore not necessary 
tor the housing to be formed so as to be tri-lobed on its 
inner surface but smoothly cylindrical cxt its outer sur- 
face: such an arrangement is relatively difficult to man- 
ufacture and produces a relatively heavy housing. The so 
arrangements descrtoed and illustrated are also advan- 
tageous as compared with arrangements in which a 
housing of the form shown in Figure 1 is modified by the 
addition of an external annular rim on the housing lor 
receiving a fixing collar of wholly cylindrical internal sur- ss 
lace. 



Claims 

1. A protective bellows having a fixing collar (28) for 
attaching the beDows to and around an outside pe- 
ripheral non-circular surface of a housing (5), the 
fixing collar (26) comprising resOient material defin- 
ing at least one curved part (30A,30B,30C) of a pe- 
ripheral inside surface and at least one flexible wall 
portiexi (32A.32B.32C) mounted on the resflieni ma- 
terial and directed peripherally inwardly therefrom 
to define a surface portion (32A.32B.32C) malching 
and for engaging part (5,7,8) ol the outside surface 
of the housing (5), characterised in that the flextole 
wall portion (32A,32B.32C) is resBiently supported 
by a plurality of peripherally spaced support means 
(34) arranged externally of the flextole wall portion 
(32A.32B.32C). 

2. A bellows according to claim 1 . characterised in that 
there are a plurality of the flexible wall portk>ns (32A, 
32B.32C) respectively matching and engaging dif- 
ferent parts (6.7,8) ot the outside peripheral surface 
ot the housing (5). each flextole wall portiexi (32A, 
32B.32C) being resilientry supported by a respec- 
tive plurality of the peripherally spaced support 
means (34), the flextole wall portions (32A.32B, 
32C) alternating around the periphery of the fixing 
collar (28) with respective said curved parts (30 A, 
30B.30C) of the peripheral inside surface defined 
by the resiEenl material. 

3. A bellows according to claim 1 or 2, characterised 
in that the or each said curved part (30A.30B.30C) 
of the peripheral inside surface of the fixing collar 
(28) matches and is tor engaging the outside pe- 
ripheral surface (9,10,11) of the housing (5) where 
this is not engaged by the or each flexible waD por- 
tion (32A,32B.32C). 

4. A bellows according to claim 2, characterised in that 
- >he peripheral inside surface of the fixing collar (28) 

is of part-cyfindrical shape and the flextole wall por- 
Xions define three equi-angularty spaced inwardly 
projecting lobes (32A.32B.32C), the peripheral in- 
side surface of the fixing collar (28) between each 
pair of adjacent lobes constituting a respective said 
curved part (30A,30B,30C) for engaging the outside 
peripheral surface (9.10.11) of the housing (5) 
where this is not engaged by each flextole wall por- 
tion (32A,32B,32C). whereby the fixing collar (28) 
is for attaching the bellows to the outside peripheral 
surface of the tri-lbbed housing (5) of a transmission 
joint in a motor vehicle. 

5. A bellows according to any preceding claim, char- 
acterised h that the resident material defines the 
whole of the peripheral inside surface (Fig. 2) and 
in that the peripherally spaced support means (34) 
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extend irom the outside surface of the or each flex- 
tole wall portion to ihe peripheral inside surface. 

6. A bellows according lo any one of claims 1 to 4. 
characterised in that the resilient material is periph- 
erally interrupted in the region of the or each flexible 
wan portion (32A32B.32C), and in that the periph- 
erally spaced support means (34) extend Irom the 
outside surface of the or each flexible wafl portion 
{32A.32B.32C) to terminate in a circumJerenlial 
plane. 

7. a bellows according to claim 6, characterised by fur- 
ther support means (36) extending in a rircurnler- 

■ enlta! direction lor connecting and providing mutual 
support tor each pair of adjacent ones of the periph- 
erally spaced support means (34). 

a A bellows according to claim 7, characterised in that 
each further support means (36) is a respective rib 
made of fiexfrle material. 

9. A bellows according to any preceding claim, char- 
acterised in that each peripherally spaced support 
means (34) is a respective rib made of flexible ma- 
terial extending in a radial or chordal direction. 

10. A be flows according to any preceding claim, char- 
acterised in that the or each flexible wall portion 
(32A,32B,32C) and the peripherally spaced support . 
means (34) are arranged such that the fixing collar 
(25) exerts a gripping force on the outside periph- 
eral surface of the housing (5) which is substantially 
constant around its periphery. 

11. A bellows according to any preceding claim, char- 
acterised in that the thickness of the resilient mate- 
ria! ol the or each flexible wan portion (32A.32B. 
32C) and ol each peripherally spaced support 
means (24) is between about 1 mm and about 4mm. 

12. A bellows according to any preceding claim, char- 
acterised in that it is moulded from thermoplastics 

" material. 

13. A protective bellows for attachment to an externally 
tri-tobed housing (5) of an articulation joint tor the 
transmission oJ a motor vehicle, in which the bel- 
lows has an integral fixing collar (28) which is made 
ot resilient material defining three mutually separat- 
ed part-cylindrical surfaces (30A,30B.30C) lying in 
a common cylindrical plane and matching the exter- ; 
nal surfaces ol the lobes (9.10,11) of the housing 
(5), the part-cylindrical surfaces (30A.30B,30C) be- 
ing nterconnected by three angularly spaced in- 
wardly directed projecting surfaces (32A,32B.32C) 
shaped so as to match the external surface portions 
(6,7,3) on the housing (5) between the lobes 



(9,10,11) thereof, characterised in that each pro- 
jecting surface is formed by a wall portion (32A,32B, 
32C) integral with the part-cyfondrical surfaces (30 A, 
30B.30C), and a plurality of peripherally spaced 

5 supports (34) connected to and mounted on the out- 
side ol the projecting surfaces (32A.32B.32C) for 
resiliently supporting them, whereby the material of 
the fixing coBar (28) seafingry grips the outside sur- 
face of the housing (5) with a substantially constant 

to force around its periphery. 

14. A bellows according to claim 13. characterised in 
that each support (34) is a respective integral rto 
(34) extending in a radial or chordal direction. 

15 

15. A bellows according to claim 1 3 or 1 4, characterised 
in that the resilient material of the integral fixing col- 
lar (28) is interrupted between the part-cylindrical 
surfaces (30A.30B.30C), and in that the peripheral- 

20 ty spaced supports (34) have peripherally outward 
terminations lying in a circumferential plane which 
also includes the part-cylindrical surfaces (30 A. 
30B.30C). 

2S 16. A bellows according to claim 15, characterised by 
further supports (36) each extending in a circumfer- 
ential direction and each interconnecting and mutu- 
ally supporting two of the peripherally spaced sup- 
ports (34). 

30 

17. AbelIowsaccor^gtoclaiml3or14,crtaraclerised 
in that the resilient material ol the integral fixing col- 
lar (28) is peripherally continuous and defines with 
the outside of each inwardly projecting surface 

35 (32A,32B,32C) a hollow volume, the peripherally 
spaced support means (34) being mounted within 
each hollow volume and extending therein between 
the outside of each inwardly projecting surface 
(32A.32B.32C) and the resilient material of the fix- 

40 ing collar (28). 

18. A bellows according to any one of claims 13 lo 17, 
characterised in that it is produced integrally by 
moulding from thermoplastics material. 

45 
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